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(2) The impacts on natural and bene-
ficial flood-plain values, 

(3) The support of probable incompat-
ible flood-plain development, 

(4) The measures to minimize flood- 
plain impacts associated with the ac-
tion, and 

(5) The measures to restore and pre-
serve the natural and beneficial flood- 
plain values impacted by the action. 

(d) Location studies shall include 
evaluation and discussion of the prac-
ticability of alternatives to any signifi-
cant encroachments or any support of 
incompatible flood-plain development. 

(e) The studies required by § 650.111 
(c) and (d) shall be summarized in envi-
ronmental review documents prepared 
pursuant to 23 CFR part 771. 

(f) Local, State, and Federal water 
resources and flood-plain management 
agencies should be consulted to deter-
mine if the proposed highway action is 
consistent with existing watershed and 
flood-plain management programs and 
to obtain current information on devel-
opment and proposed actions in the af-
fected watersheds. 

§ 650.113 Only practicable alternative 
finding. 

(a) A proposed action which includes 
a significant encroachment shall not be 
approved unless the FHWA finds that 
the proposed significant encroachment 
is the only practicable alternative. 
This finding shall be included in the 
final environmental document (final 
environmental impact statement or 
finding of no significant impact) and 
shall be supported by the following in-
formation: 

(1) The reasons why the proposed ac-
tion must be located in the flood plain, 

(2) The alternatives considered and 
why they were not practicable, and 

(3) A statement indicating whether 
the action conforms to applicable 
State or local flood-plain protection 
standards. 

(b) [Reserved] 

[44 FR 67580, Nov. 26, 1979, as amended at 48 
FR 29274, June 24, 1983] 

§ 650.115 Design standards. 
(a) The design selected for an en-

croachment shall be supported by anal-
yses of design alternatives with consid-
eration given to capital costs and 

risks, and to other economic, engineer-
ing, social and environmental con-
cerns. 

(1) Consideration of capital costs and 
risks shall include, as appropriate, a 
risk analysis or assessment which in-
cludes: 

(i) The overtopping flood or the base 
flood, whichever is greater, or 

(ii) The greatest flood which must 
flow through the highway drainage 
structure(s), where overtopping is not 
practicable. The greatest flood used in 
the analysis is subject to state-of-the- 
art capability to estimate the exceed-
ance probability. 

(2) The design flood for encroach-
ments by through lanes of Interstate 
highways shall not be less than the 
flood with a 2-percent chance of being 
exceeded in any given year. No min-
imum design flood is specified for 
Interstate highway ramps and frontage 
roads or for other highways. 

(3) Freeboard shall be provided, 
where practicable, to protect bridge 
structures from debris- and scour-re-
lated failure. 

(4) The effect of existing flood con-
trol channels, levees, and reservoirs 
shall be considered in estimating the 
peak discharge and stage for all floods 
considered in the design. 

(5) The design of encroachments shall 
be consistent with standards estab-
lished by the FEMA, State, and local 
governmental agencies for the adminis-
tration of the National Flood Insur-
ance Program for: 

(i) All direct Federal highway ac-
tions, unless the standards are demon-
strably inappropriate, and 

(ii) Federal-aid highway actions 
where a regulatory floodway has been 
designated or where studies are under-
way to establish a regulatory floodway. 

(b) Rest area buildings and related 
water supply and waste treatment fa-
cilities shall be located outside the 
base flood plain, where practicable. 
Rest area buildings which are located 
on the base flood plain shall be 
floodproofed against damage from the 
base flood. 

(c) Where highway fills are to be used 
as dams to permanently impound water 
more than 50 acre-feet (6.17×104 cubic 
metres) in volume or 25 feet (7.6 
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